Aligning on a shared system of communication requires senders and receivers reach a balance between simplicity, where there is a pressure for compressed representations, and informativeness, where there is a pressure to be communicatively functional. We investigate the extent to which these two pressures are governed by contextual predictability: the amount of contextual information that a sender can estimate, and therefore exploit, in conveying their intended meaning. In particular, we test the claim that contextual predictability is causally related to signal autonomy: the degree to which a signal can be interpreted in isolation, without recourse to contextual information. Using an asymmetric communication game, where senders and receivers are assigned fixed roles, we manipulate two aspects of the referential context: (i) whether or not a sender shares access to the immediate contextual information used by the receiver in interpreting their utterance; (ii) the extent to which the relevant solution in the immediate referential context is generalisable to the aggregate set of contexts. Our results demonstrate that contextual predictability shapes the degree of signal autonomy: when the context is highly predictable (i.e., the sender has access to the context in which their utterances will be interpreted, and the semantic dimension which discriminates between meanings in context is consistent across communicative episodes), languages develop which rely heavily on the context to reduce uncertainty about the intended meaning. When the context is less predictable, senders favour systems composed of autonomous signals, where all potentially relevant semantic dimensions are explicitly encoded. Taken together, these results suggest that our pragmatic faculty, and how it integrates information from the context in reducing uncertainty, plays a central role in shaping language structure.
Introduction
Reducing uncertainty about the intended meaning is fundamental to any good communication system (Piantadosi, Tily, & Gibson, 2012; Ramscar & Port, 2015) . In achieving this aim, speakers and hearers need to coordinate with one another, relying not only on the creation of conventional forms, but also on the way these forms interact with the contextual information at hand (Clark, 1996; Croft, 2000; Lewis, 1969; Scott-Phillips, 2015; Sperber & Wilson, 1986) . Without context, linguistic systems such as English would be woefully ambiguous, leaving the sentence She passed the mole uninterpretable as to whether the verb passed refers to a form of motion or an act of giving and whether the noun mole refers to a small burrowing mammal, a person engaged in espionage, a Mexican sauce or a type of causeway. In short, when the context is known and informative, it helps in reducing uncertainty (Piantadosi et al., 2012) .
Context, in this sense, refers to the mutual cognitive environment (Sperber & Wilson, 1986) in which an utterance is situated and determines what is and is not informative for reducing uncertainty. This consists of a figure (the target of interpretation), a ground (the immediate information brought to the act of interpretation), and a background (prior knowledge derived from previous frames) ( Duranti & Goodwin, 1992; Terkourafi, 2009) . And, as with any environment, the context will vary: some contexts are regular and predictable, whereas others fluctuate and are unpredictable. When viewed in this way, the context is a variable that determines the extent to which a speaker can estimate, and therefore exploit, information that is relevant to reducing uncertainty about their intended meaning -its contextual predictability.
For instance, if a speaker is providing directions to the nearest grocery store, then the context includes information in the immediate environment, such as the general direction of the store relative to the present position of the interlocutors, as well as background knowledge about how a hearer is likely to interpret an utterance given the outcomes of previous interactions. Predictable contexts are therefore those where the speaker is able to use information provided by the context to reduce uncertainty about their intended meaning: if the grocery store is near a park, and the speaker and hearer share knowledge about where this park is located, then saying "there's a grocery store about five
